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DISAGGREGATED RESULTS
AN important test of a model is to estimate it on various bodies of data.
Analyzing the behavior of factors of production at the disaggregated
level is both interesting and important. Disaggregated estimates throw
light on structural changes and possible aggregation biases hidden in the
aggregate data. They also provide tests of stability of a model. This chapter
contains estimates of model (4.1), using time series data for groupings
of Standard Industrial Classification (SIC) two- and three-digit in-
dustries, identified by code in the right-hand column of the accompanying
table and by name in Appendix A. Our own code numbers, in the left-
hand column, are intended for ease of reference, since in many cases,
as is evident, our industry groups contain several SIC groups .The data
used are quarterly observations, l9541—19671V, for individual indus-
tries and 19481—l967IV for total durables and total nondurables. The
• specification of the variables and sources of the data are the same as those
for total manufacturing, discussed in Chapter 3. A summary description of
the data underlying estimation of the model for the individual industries
is provided in Appendix B. Movements of the variables in the individual
• industries tend to be similar to those found for total manufacturing,
and further discussion is therefore unwarranted.
The chapter is organized in the following way. Industries are grouped
into durable and nondurable categories. Structural estimates for all
industries are presented in section A. In section B we examine distributed




Structural estimates of model (4.1) for all industries are reported in
101102 Disa,ggregated Results
Tables 6.1—6.17. The goodness-of-fit statistics of the estimated equations,
such as R2, the standard errors of estimate, and the sums of squared
residuals are impressive in each case and similar to those noted for the
total manufacturing. Goodness of fit and forecasting tests similar to those
reported for total manufacturing were also computed for total durables and
total nondurables. The results were similar to those for total manufacturing
and are therefore not repeated. On the whole, the results conclusively
indicate the superiority of the model to alternative specifications based
on tests similar to those reported in Chapter 4. Charts of actual and
predicted values for each dependent variable in each industry indicate the
very good fit of the model during the sample period. They also indicate
how well the model tracks turning points of the dependent variables. To
save space, only those for total durables (01) and total nondurables
(10) are presented here (Charts 6.1—6.12, pages 120 to 131).
There is considerable evidence of serial correlation of residuals in the
specification of the model prior to the first-order serial transformation,
especially in the stock equations. The values of shown indicate generally
Manufacturing Industries Included in Model (4.!)
.Mdiri-
Rosen
Code Indus1y .Warne SIC Code
01Total durables 19, 24, 25, 32—39
02Primary iron and steel 33 1—332
03Primary nonferrous metal 333—339
04Electrical machinery and equipment 36
05Machinery except electrical 35
06Motor vehicles and equipment 371
07Transportation equipment, excluding motor
vehicles 372—3 79
08Stone, clay, and glass 32
09Other durables 19, 24, 25, 34, 38, 39
10Total nondurables 20—23, 26—31
11 Food and beverages 20
12 Textile mill products 22
13Paper and allied products 22
14Chemical and allied products 68
15Petroleum and coal products 29
16Rubber products 30
17Other nondurables 21, 23, 27, 31Structural Estimates 103
TABLE6.1
ESTIMATED STRUCTURE OF MODEL (4.1) FOR TOTAL Duinrs (01)








































































































































































NoTE: Figures in parentheses are t statistics. w/cdenotesrelative prices. R2 is the
coefficient of determination; SEE, the standard error of estimate; SSR, the sum of
squared residuals. For ,seeChapter 4, note 1.104 DisaggregatedResults
TABLE 6.2
ESTIMATED STRUCTURE OF MODEL (4.1) FOR PRIMARY IRON AND STEEL (02)







































































































































































NOTE: Figures in parentheses are t statistics. rn/cdenotesrelative prices. R2 is the
coefficient of determination; SEE, thestandarderror of estimate;SSR,the sumof
squaredresiduals. For ,seeChapter 4,note 1.Structural Estimates 105
TABLE6.3
ESTIMATED STRUCTURE OF MODEL (4.1) FOR PRIMARY NONFERROUS METAL (03)








































































































































































NOTE: Figures in parentheses are t statistics. tv/cdenotesrelative prices. R2 is the
coefficient of determination; SEE,thestandarderrorof estimate; SSR, the sum of
squared residuals. For ,seeChapter 4, note 1.106 DisaggregatedResults
TABLE 6.4
ESTIMATED Sm.ucTuan OF MODEL (4.1) FOR ELECTRICAL MACHINERY
AND EQUIPMENT (04)







































































































































































NOTE: Figures in parentheses are t statistics. wfcdenotesrelative prices. R2 is the
coefficent of determination; SEE, the standard error of estimate; SSR, the sum of
squared residuals. For ,seeChapter 4, note 1.Structural Estimates 107
TABLE6.5
ESTIMATED STRUCTIJRE OF MODEL (4.1)FORMACHINERY EXCEPT
ELECTRICAL (05)







































































































































































Nom: Figures in parentheses are t statistics. w/cdenotesrelative prices. R2 is the
coefficient of determination; SEE, the standard error of estimate; SSR, the sum of
squared residuals. For ,seeChapter 4, note 1.108 DisaggregatedResults
TABLE6.6
ESTIMATED SrRucTupl OF MODEL (4.1)oaMOTOR VEHICLES AND
EQUIPMENT (06)









































































































































































NOTE: Figures in parentheses arestatistics. w/cdenotesrelative prices. R2 is the
coefficient of determination; SEE, the standard error of estimate; SSR, the sum of
squared residuals. For ,seeChapter 4, note 1.Structural Estimates 109
TABLE6.7
Esrmsmn Srstucrui oi MODEL (4.1) FOR TRANSPORTATION EQpIPMENT
EXCLUDING MOTOR VEHICLES (07)







































































































































































NarE: Figures inparenthesesare t statistics. w/cdenotes relative prices. R2is the
coefficientof determination; SEE,thestandarderror ofestimate; SSR,thesum of
squaredresiduals. For, see Chapter 4, note 1.110 Disaggregated Results
TABLE 6.8
ESTIMATED STRUCTURE OF MODEL (4.1) FOR STONE, Civ,AND
Giss PRODUCTS (08)








































































































































































NOTE: Figures in parentheses are : statistics. w/cdenotesrelative prices. R2 is the
coefficient of determination; SEE,thestandard error of estimate; SSR, the sum of
squared residuals. For ,seeChapter 4, note 1.
pStructural Estimates 111
TABLE6.9
ESTIMATED STRUCTURE or MODEL (4.1) FOR OTHER DURABLES (09)








































































































































































NoTE: Figures in parentheses are t statistics. w/cdenotes relativeprices. R2isthe
coefficient of determination; SEE, the standard error of estimate; SSR, the sum of
squared residuals. For p, see Chapter 4, note 1.112 DisaggregatedResults
TABLE 6.10
ESTIMATED STRUCTURE OF MODEL (4.1) FOR TOTAL NoiwuanLas (10)








































































































































































NOTE: Figuresin parentheses are tstatistics.w/c denotesrelative prices. R2 isthe
coefficientof determination; SEE,the standarderror of estimate; SSR,the sum of
squaredresiduals. For 5, see Chapter 4, note1.Structural Estimates
TABLE 6.11
ESTIMATED STRUCTURE o MODEL (4.1)FORFOOD AND BEVERAGES (11)









































































































































































Noit: Figures in parentheses are i statistics. wJcdenotesrelative prices. R2isthe
coefficient of determination; SEE, the standard error of estimate; SSR, the sum of
squared residuals. For ,seeChapter 4, note 1.114 Disaggregated Results
TABLE 6.12
ESTIMATED STRUCTUREOF MODEL (4.1) FOR TEXTILE MILL PRODUCTS (12)







































































































































































NOTE: Figures in parentheses arestatistics. w/cdenotesrelative prices. R2 is the
coefficient of determination; SEE, the standard error of estimate; SSR, the sum of
squared residuals. For ii, see Chapter 4, note 1.Structural Estimates 115
TABLE6.13
ESTIMATED STRUCTURE OF MODEL (4.1) FOR. PAPER AND ALLIED
PRODUCTS (13)








































































































































































NoTe: Figures in parentheses are f statistics. wfc denotesrelative prices. R2 is the
coefficient of determination; SEE, the standard error of estimate; SSR, the sum of
squared residuals. For j,seeChapter 4, note 1.116 Disaggregated Results
TABLE 6.14
ESTIMATED STRUCTURE OF MODEL (4.1) FOR CHEMICAL AND ALLIED
PRODUCTS (14)







































































































































































NOTE: Figures in parentheses are I statistics. w/cdenotesrelative prices. Ris the
coeIicient of determination; SEE, the standard error of estimate; SSR, the sum of
squaredresiduals. For , see Chapter 4, note 1.
pStructural Estimates
TABLE 6.15
ESTIMATED Sriwc'ruit OF MODEL (4.1) FOR PETROLEUM I
COAL Paonucrs (15)










































































































































































NOTE: Figures in parentheses are t statistics. wfcdenotesrelative prices. R2 is the
coefficient of determination; SEE, the standard error of estimate; SSR,thesum of
squared residuals. For ,seeChapter 4, note 1118 DisaggregatedResults
TABLE 6.16
ESTIMATED STRUCTURE OF MODEL (4.1) FOR RUBBER PRODUC (16)







































































































































































Nom: Figures in parentheses are I statistics.tv/c denotes relative prices. R2 is the
coefficient of determination; SEE, the standard error of estimate; SSR, the sum of
squared residuals. For ,seeChapter 4, note I.Structural Estimates 119
TABLE6.17
ESTIMATED STRUCTURE OF MODEL (4.1) FOR OTI-LER NONDURABLES (17)








































































































































































NOTE: Figures in parentheses are £statistics. w/cdenotesrelative prices. R2 is the
- coefficientof determination; SEE, the standard error of estimate; SSR, thesum of
-. squaredresiduals. For p, see Chapter 4, note 1.120 Disaggregated Results
CHART 6.1
ACTUAL AND ESTIMATED VALUES OF THE STOCK OF PRODUCTION WORKERS (1'),
TOTAL DURABLES, 19481—19671V
SOURCE: Based on model (4.1).
1948'50 '55 '60 '65 '67CHART 6.2
ACTUAL AND ESTIMATED VALUES OF HOURS OF WORK OF PRODUCTION
WORKERS (Ye), TOTAL DURABLES, 19481—19671V
-- --
StructuralEstimates 121
SouRcE: Based on model (4.1).122 DisaggregatedResults
CHART 6.3
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SouRcE:Based on model (4.1).Structural Estimates 123
CHART6.4
ACTUAL AND ESTIMATED VALUES OF THE UTILIZATION RATE (Y4),
TOTAL DURABLES, 19481—19671V




SOURCE: Basedon model (4.1).
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CHART 6.5
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CHART 6.6
125
ACTUAL AND ESTIMATED VALUES OF THE STOCK OF NONPRODUCTION WORKERS (Y6),
TOTAL DURABLES, 19481—19671V
SouRcE: Based on model (4.1).
LogofY6 (bosee)
1.25
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CHART 6.7
ACTUAL AND ESTIMATED VALUES OF THE STOCK OF PRODUCTION WORKERS (Y1),
TOTAL NONDURABLES, 19481—19671V
SOURCE: Based on model (4.1).
Log of Y1 (base e)
1.80
1948'50 '55 '60 '65'67Structural Estimates
CHART 6.8
127
ACTUAL AND ESTIMATED VALUES OF HOURS OF WORK OF PRODUCTION WORKERS (Ye),
TOTALNONDURABLES, 19481—19671V
SOURCE: Based on model (4.1).128 Disaggregated Results
CHART 6.9
ACTUAL AND ESTIMATED VALUES OF CAPITAL STOCK (}?), TOTAL NONDURABLES,
19481—19671V
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SOURCE: Based on model (4.1).
'60 '65'67Structural Estimates 129
CHART 6.10
AcruA.z.. ANDESTIMATED VALUEs o THE UTILIZATION RATE (Y4), TOTAL
NONDURABLES, 19481—19671V
Logof Y4 (base e)
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SouRcE:Based on model (4.1).130 DisaggregatedResults
CHART 6.11
ACTUAL AND ESTIMATED VALUES OF TOTAL INVENTORIES (Y5),
TOTAL NONDURABLES, 19481—19671V
Logof Y5 (bose e)
3.40
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SOURCE:Based on mode] (4.1).CHART 6.12
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SOURCE:Based on model (4.1).132 DisaggregatedResults
high serial correlation in the capital stock variable, }3.Thereis no
evidence of any systematic pattern among estimated values offorstock
equations, though the values are generally higher than those for the
flow variables. However, this relation does not always hold, for example,
in motor vehicles, other durables, or chemical and allied products. In
the nondurable industries, the general rate of utilization, Y4, shows large
values of p.
The over-all picture that emerges from consideration of the coefficients
of the variables in these tables can be summarized as follows:
a. Short-run elasticities of the dependent variables with respect to the
exogenous variables S, T, and (w/c)areoften statistically significant at the
95 per cent level of confidence. Signs and magnitudes of these elasticities
differ, of course, from industry to industry, and the systematic relation-
ships that exist in the pattern of these elasticities will be discussed below.
b. The own-adjustment coefficients are always positive, as expected,
and typically statistically significant for each dependent variable in each
industry. The main exception to this observation is the coefficient for the
generalized utilization rate: The coefficient of Y4_1 is statistically not
different from zero in most industries. This implies a very large adjustment
coefficient, almost unity, for this variable in every industry; this is the
expected pattern. The general rate of utilizationisthe most highly
variable among the inputs. Further discussion of the own-adjustment lags
will be taken up below.
c. There is evidence of considerable feedback among the dependent
variables. The feedback patterns differ among industries.
On the whole, the evidence reported in Tables 6.1—6.17 is consistent
with the a-priori specification of our model. Not only are the underlying
data successfully explained, but the adjustment structure postulated by
model (4.1) is also borne out by the estimates.
ii. Short-Run Elasticilies
Impact elasticities of each dependent variable with respect to the
exogenous variables S, (w/c), and Tare indicated in the top rows of each
table.Specific features and variations from industry to industry can
he summarized briefly.
a. Sales elasticities. The short-run elasticities of all dependent variables
(except capital stock, Y3) are positive and often statistically significant.Structural Estimates 133
Theirmagnitudes in the durable industries are generally larger than in
• the nondurable industries. Capital stock, Y3, in most industries has a
negative and/or statistically insignificant impact elasticity of sales. In some
industries such as 04, 05, 07, 12, 13, and 16, the sales elasticity of non-
production workers and inventories is not statistically different from
zero. However, this is not as prevalent as in the case of capital stock.
• In some industries, such as electrical machinery and equipment and
transportation equipment among the durables, and in petroleum and
coal products among the nondurables, none of the stock variables is
• responsive, in the short run, to changes in sales. In almost all durable
industries short-run sales elasticities of general utilization are about
• unity or close to it. However, in the nondurable industries, the short-run
sales elasticities of Y4, though very high, are below 1.
The evidence on the sales elasticity of the various inputs precludes
any systematic ranking of the strength of the sales effect. In most of the
nondurables the sales elasticities of the stock of inventories, Y5, are fairly
• large in comparison with Y1 and Y2, while in the durable industries,
Y1 seems to be more responsive than the other dependent variables
except Y4. In some industries nonproduction workers, too, have fairly
large sales elasticities.
• b. Trend ejcts.Estimatedtrend coefficients are highly variable and
often statisticallyinsignificant. The utilizationrate and production
• worker inputs almost always have negative trends, but no other patterns
of trend sign emerge across industries. The magnitudes of trend co-
efficients are generally smaller in the equations for capital stock and
nonproduction worker employment.
c.Price elasticities. Few of the inputs in different industries show
substantial price elasticities in the short run. In the durable industries,
production worker employment is sensitive to price (w/c)inmost cases,
and in some durable industries the stocks of inventories and non-
production worker employment also display statistically significant price
•
• elasticity.Hours worked have nonzero short-run price elasticityin
•
• electricalmachinery (04), stone (08), and other durables (09). On the
whole, Y3, capital stock, shows very little short-run response to changes
in relative prices in durable goods industries. Generally, the signs of the
price coefficients across the durable industries are negative for labor
equations and positive for capital stock equations. The signs of this134 DisaggregatedResults
variable in the general utilization and inventory equations do not follow
consistent patterns and are often statistically insignificant. In most of
the nondurable industries, production workers, hours, inventories, and
utilizationratesdisplay significant short-run price responses. Non-
production workers are also sensitive to changes in prices in some indus-
tries—paper (13), chemicals (14), petroleum (15), and other nondurables
(17)—while capital stock is relatively price-elastic in industry 13 only.
Thus, labor stocks and hours worked often have expected signs and
statistically significant price elasticities in individual industries: occasion-
ally inventories and the utilization rate also show some price sensitivity.
Capital stock, on the other hand, almost always has a zero price elasticity
in the short run. However, in all cases the magnitudes of the price
responses are quite small.
iii. Own Adjustments
As noted before, own-adjustment coefficients, i.e.,1 —Iin equation
(4.1), must be positive and less than 1. Also, we expect own adjustments
of utilization rates to be greater than those of stock variables. Table 6.18
indicates estimated own-adjustment coefficients in each industry. Several
observations can be made about these estimates.
The generalized utilization rate, Y4, is truly variable. Its own-adj ust-
ment coefficient is very close to unity in all cases. The own adjustment
of hours of work, variesacross industries. On the whole, its adjustment
coefficients have fairly high values and are larger than those for the labor
stock variables. Also, hours tends to adjust slightly faster in the non-
durable than in the durable industries. Capital stock, Y3, shows the
lowest adjustment coefficient, ranging from about 0.04 to 0.14 among
the durables and from 0.0 to 0.10 among the nondurables. It is interesting
to note that there are no significant differences in magnitude. among
both groups of industries. In contrast, nonproduction workers, '6shows
very high own-adjustment coefficients in most nondurable industries but
much lower responses in durable goods industries. No significant pattern
of own-adjustment coefficients emerges for production workers, Y1.
However, it should be noted that in nonautornotive transport (07) and
petroleum (15) the coefficient of production workers is exceedingly large.
Finally, in most industries, but especially in nondurables, the own-





























































































































































































































































































































































































































































































































































































































































































































































































that of production workers. Most goods are made to order in durable
goods industries and this result may reflect that practice. This issue will
be discussed later on.
iv. Cross Adjustments
The pattern of the cross adjustments among the variables shows
evidence of substantial feedbacks in all industries. As must be expected,
the magnitudes of these feedbacks differ from one industry to another.
However, some regularities in these patterns should be noted. The
pattern of cross effects among the variables as a whole suggests that:
(a) stock variables tend to be "dynamic complements" in the adjustment
process; (b) flow variables respond rapidly to changes in exogenous
variables, signaling subsequent changes in stock variables; (c) feedbacks
among the stock variables are not always symmetrical; and (d) most
of the feedbacks seem to be linked through the stock of production
workers.
The following are some salient features of these interrelationships:
a. The disequilibrium effect of excess demand for production workers
is mostly channeled through stock variables in various industries. It
occurs infrequently. When it does its impact on the flow variables, Y2
andis positive and large, and concentrated mainly on Y4. Note that
the feedbacks between Y1 and Y2 are all concentrated among the durables
and, except for food and beverages (11), this feedback does not occur
among the nondurables.
b. The main effect of disequilibrium in hours worked falls on the
demand for production workers, Y1, in the equation for all industries, on
nonproduction workers, Y6, in durables, and on the level of inventories,
Y5, in nondurables. Disequilibrium in hours worked also has significant
impacts, however, on generalized utilization rates, Y4, and tends to be
dynamically complementary with it.
c. Disequilibrium in capital stock,Y3, affects production workers
mainly in nondurables. It has a complementary relationship with non-
production workers. Its effect on hours of work is concentrated mostly
among the nondurables and on the generalized utilization rate among
the durables.
d. Disequilibrium in the generalized utilization rate mainly increases
demand for production workers and inventories. There is also some
feedback from the excess demand for V4 on capital stock in severalStructural Estimates 137
industries,and very few cases of feedbacks from disequilibrium in Y4
on the other rate of utilization, Y2, and the stock of nonproduction
workers. The negative feedback from disequilibrium in Y4 on demand
for production workers is concentrated in the nondurables. The effect
of excess demand for Y4 on the level of inventories is mainly positive,
suggesting that excess demand for 1'4increasesstocks of inventories. As
the rate of capital utilization rises, demand for inventories increases as
well. There is no observable effect on capital stock and nonproduction
workers. The absence of feedback between Y4 and Y in most industries
suggests that both may be responding to changes in stocks or variations
in the exogenous variables.
e. Excess demand for inventories positively affects the demand for
production workers and the rate of utilization of capital in almost all
industries. The strongest effect falls mainly on demand for Y4, and then
on Y1. There is evidence of some positive effect, mainly in the durable
• goods industries, of excess demand for inventories on demand for hours.
Only a few cases of feedbacks of disequilibrium in inventory holdings on
demand for stocks of capital and nonproduction workers are observed.
f. The cross effects of excess demand for nonproduction workers are
mainly centered on demand for capital stock, Y3, and the rate of utilization,
1'4.Excessdemand for Y0 decreases demand for investment in all industries
where significant cross effects are present, durable goods in particular.
In half of the durable goods industries, excess demand for nonproduction
workers leads to decreases in both stocks of production workers and
levels of inventories. In the nondurables this relationship is negative and
occurs very infrequently.
The importance of cross adjustments in factor demand functions is
summarized in Table 6.19. Entries in the table show the percentage of
• statistically significant cross effects (i.e., ) of each variable in each
industry, derived from Tables 6.1—6.17. Each variable can have a
maximum of five statistically significant interactions. The numbers in
each cell are the actual number of significant coefficients divided by 5.0.
The numbers in the last row give the fraction of significant cross effects
of all variables in each industry. The last column indicates the fraction
of significant cross effects of each input across industries.
• Though the pattern of cross effects varies across industries, the following
general observations are warranted: Production worker employment and





























































































































































































































































































































































































































































































































































































































































































































































































generalizedrate of utilization, F'4, and inventories, F'5, have the lowest.
In addition, thereis no significant difference between the relative
frequencies of durable and nondurable industries.
In conclusion, the results of cross-adjustment effects indicate that
(i) feedbacks are important; (ii) the model captures them quite well;
(iii)their patterns and directions differ, depending on the types of
variable and industry characteristics involved; and (iv) there are strong
"dynamic" complementarities and substitution relations among the stock
variables. The own- and cross-adjustment effects for each industry imply




Transient response patterns of the variables to a unit of sales input are
calculated for each industry in the manner described in Chapters 2 and 3.
The distributed lag responses of the variables to changes in relative
prices are ignored because the impact coefficients are numerically small
and often statistically insignificant. In order to highlight the comparisons,
we first concentrate on total durables and total nondurables; then we
present the results for the individual industries.
Distributed lag patterns for the two aggregate industry groups are
exhibited in Figures 6.1 and 6.2. On the whole, lags in durable and
nondurable industries trace the same pictures as described above for
total manufacturing. Utilization rates (F'2 and F'4) are the first and most
rapidly adjusting inputs, particularly the generalized utilization rate.
They overshoot their long-run values within three quarters after the shock
and resume their most rapid movements back toward stationary values
within seven quarters. Among stock variables, production worker employ-
ment (F'1) adjusts most rapidly, followed by nonproduction workers and
inventories. Capital stock is the slowest-adjusting input, tracing the
characteristic "bell" pattern noted above for total manufacturing. There
is no evidence of overshooting for production workers and capital stock,
but there is some for nonproduction workers and inventories.
• . Generallyspeaking, the response patterns of total nondurables are
displaced one or two quarters in time compared with total durables.




































































































































































































































































































































employment and hours worked lag behind the corresponding measures
in durables by one quarter. Other stock variables (Y3, Y5, Y6) in non-
durables lag behind their counterparts in durables by at least two quarters.
Initial responses are most often positive, with the exception of non-
durable inventories and nonproduction workers. For allthe stock
variables, magnitudes of response are greater for durables than for
nondurables. Lag patterns of most nondurable stock variables exhibit
"thick" tails, accounting for similar patterns in total manufacturing as
a whole. This property is most pronounced for capital stock, followed
by nonproduction worker employment, and to a lesser extent, production
worker employment. An explanation of these differences is related to
the inventory decisions in the two types of industries, a subject to which
we shall return in the next chapter.
Distributed lag patterns of the individual industries are shown in
Figures 6.3—6.13. In contrast to most of the figures above, the response
patterns here are not normalized. Hence, long-run elasticity is given by
the area under the curve.
In most cases, the production worker distribution shows the greatest
responses in the first and second period; the values often overshoot long-
run equilibrium values except in four industries, where geometric patterns
are traced. The mode of the distribution of hours worked (Y2) always
occurs in the first period, and in almost all cases the curve overshoots
its final equilibrium value within a few periods after the impulse. On
the other hand, capital stock (1's)exhibitsa bell-shaped pattern although,
in some industries, it is heavily skewed, exhibiting a thick tail. In a few
industries, there are oscillatory patterns, especially in petroleum and coal
products (15). The generalized utilization rate (Y4) is the most regularly
behaved variable, overshooting equilibrium values within two periods
in every case. Inventories (Y5) display the same pattern as production
workers except that they are more dispersed in time. Slight irregularities
are present in some cases. Finally, nonproduction worker responses are
similar to those of inventories, though somewhat more regular. In most
cases there is overshooting eight quarters after the shock.
In four industries, three of them nondurable, the model fails to depict
the responses of the variables in a meaningful manner. The industries
are transportation equipment excluding motor vehicles (07), chemical and
allied products (14), food and beverages (11), and rubber products (16).


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































istic root of (I—)is less than 1, but the implied lag patterns are erratic
and economically meaningless. In (II) and (16) the system explodes, that
is, a characteristic root exceeds unity. In a fifth industry, other non-
durables (17), the largest characteristic root is close to unity, leading to
slow convergence, but the lag patterns are otherwise sensible.1
The largest and smallest characteristic roots of the matrix (I—)for
each industry are given in Table 6.20. The largest roots are often near
unity, implying that the model is nearly nonstationary and that the
responses are in most cases of very long duration.2 The smallest roots are
often near zero, implying that (I—)in many subindustries is close to
singular and that the production function constraint is nearly verified.
ii. Long-Run Elasticities
Long-run price, trend, and saleselasticities are shown in Tables
6.21—6.23. Note, first, that underlying production function parameters
are overidentified, since the restrictions on thematrix were not
imposed on the estimation procedure. Therefore, many alternative
estimates of input-saleselasticities(i.e.,the ; terms above)are
possible. The long-run price elasticities, indicated in Table 6.21, tend
to be small in absolute value and of uncertain sign. Price elasticities for
nonproduction labor (Y6) are often negative, while those for production
workers (I') fluctuate in sign. The magnitudes of the price elasticities
of the former group tend to be larger than those of the latter. Hours per
man (1's) displays no long-run price responsiveness. Capital stock (1'8)
displays substantial long-run price elasticity, but often with incorrect signs,
1. In an attempt to overcome this deficiency, we considered a transformation of the
system for these cases. It is well kno'n that in nonstationary cases, a first-difference
transformation of all the variables often leads to convergence of the system. This is especi-
ally called for in (Ii) and (16), where there is clear evidence of a nonstationary response.
Such transformations may also help in the other three cases noted. Our procedure
was the following:To begin, first differences of all variables (in logarithms) were
obtained. Then a generalized least-squares technique was used to estimate model (4.1),
excluding the trend variable. This procedure was performed for industries (07), (11), (14),
(16), and (17). In no case was the largest characteristic root of the transformed system
greater than 0.8, indicating a stationary response and rapid convergence as expected.
However, two main differences between these results and the "stable results" noted earlier
were apparent: First, there were more negative real roots in the first-difference estimates
than in the untransformed ones; second, the long-run sales elasticities were extremely
small anti often near zero. This suggests that the flrst.difference technique to achieve
a stationary response removes too much of the common interrelationships among the
variables, and that other avenues need exploration.
2. When the model was estimated in the first-difference form for troublesome cases,
the nonstationary aspect of the estimates disappeared in all cases.Dynamic Properties
TABLE 6.20
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01Total durables .1572 .8919
02Primary iron and steel .1288 .8544 ±.2197i
03Primary nonferrous metal — .1167 .8625 ±.2575i
04Elect. machinery and equip. .1513 .9454 ±.13091
05Machinery exc. elect. .0453 .9016
06Motor vehicles and equip. .0587 .9608
07Transport. equip. excl. motor vehicles (.7369 ±.2456i)
08Stone, clay, and glass — .0194 .8631
09Other durables —.1516 .9548
10Total nondurables .0520 .9827
11Food and beverages (.8403)
12Textile mill products .1081 .9665
13Paper and allied products — .0937 .9546
14Chemical and allied products (.7 108)
15Petroleum and coal products .1049 .9493 ±.l536i
16Rubber products (.6154)
17Other nondurables .1300 .9970
a. The figures shown in parentheses refer to
formed version of the model.
the largest root of the first-order trans-
especially in durable goods industries. The price effects of the general
utilization rate are smaller in magnitude and opposite in sign to those for
capital stock.Finally, inventories show negative price responses in
durables and positive responses in nondurables. In summary, price
responses in disaggregated industries exhibit some of the same undesirable
features noted for total manufacturing and probably for the same reasons.
The trend elasticities vary in sign and magnitude among the variables
and across industries. They have consistent negative signs only for pro-w
156 DisaggregatedResults
duction worker employment. Often, positive signs can be observed for
Y2, 1'3, Y5, and Y6, suggesting some misspecification of the trend term
as a proxy for technical changes, a phenomenon noted above. Again,
overidentification is relevant in this connection.
The sales elasticities are the largest in magnitude of the three exogenous
variables. They also vary greatly, both among variables and across
different industries. Sales "returns to scale" indicate increasing returns
for durables except nonelectrical machinery (05), motor vehicles (06),
and other durables (09), and decreasing returns for the nondurables.
The long-run effect of sales on hours worked is consistently zero, as
expected, but the effect on general utilization rates is highly variable.
Long-run scale effects show large variations for stock variables across
industries and from one stock input to another. Indeed, some signs are
TABLE 6.21




































































































17 —.2840 —.0112 —0.9888 .1266 —.0777 —.4744
a. The industry codes are identified in Table 6.20.
b. Long-run effects could not be computed because the adjustment matrix was not































































































17 — .0189 —.0012 — .0752 — .109 — .0154 — .0296
a. The industry codes areidentified in Table 6.20.
b.Long-runeffectscould notbe computed because the adjustment matrix was not
stable (largest root exceeded 1).
negative,especially for Y6, which is certainly unacceptable. Further,
thelarge size of the sales elasticities for other nondurables (17) is un-
doubtedly due to its nearly nonstationary response.
In attempting to account for these results, the most likely explanation,
• in addition to overidentification of the relevant parameters, runs as
follows: We are trying to make inferences about long-run response
patterns on the basis of estimates that reflect one-period changes in
(quarterly) data. Thus, the estimates of flA1 in the computation of long-
run elasticity estimates are regression coefficients from current values only
of the exogenous variables, while the estimates of [I —(I— ' stem
fromone-period lags of the dependent variables. Any small variations
in the regression estimates can become magnified greatly in computing
long-run coefficients. Though such a result is not a necessary consequence158 Disaggregated Results
of estimating the elements of (I—fl) and flA1 from current and one-period
changes, it does become a very important factor when the convergence
of the system is very slow, and that is what the characteristic roots of
Table 6.20 indicate.
The homogeneous part of any system of linear difference equations can
be expressed in the form
= + c2A'2 + ...,
wherethe•terms are constants, and the A's are characteristic roots of
(I—fi).In the estimates above, the largest root is greater than 0.95.
Thus, for example, only after about 40 periods (10 years!) does the term
in the above expression containing A > 0.95 contribute as little as 0.20
a. The industry codes are identified in Table 6.20.
b. Long-run effects could not be computed because the adjustment
stable (largest root exceeded 1).
TABLE 6.23


















01 0.7052 .0016 0.4112 0.5442 0.6455 0.1007
02 0.5778 .0101 0.2238 0.4229 0.2052 0.0970
03 0.4514 .0439 0.3846 0.1353 0.1589 0.1959
04 —0.3130 .0073 0.3082 0.9085 2.506 —0.3872
05 0.7363 .0310 0.8899 0.3756 0.3410 0.4071
06 1.091 .0245 1.853 —0.5940 0.9748 0.8116
07b .
08 0.1355 — .0583 0.3627 0.4489 0.6995 0.7448
09 0.8344 — .0635 1.308 —0.6239 1.031 —0.4238
10 2.063 .1178 3.474 1.436 1.219 1.694
lib
12 1.049 .3538 1.232 0.8423 0.1229 0.7411




17 4.494 0.3701 17.26 —0.0327 3.982 7.080
matrix was notSummary 159
tothe time path of 1' [i.e., (O.96)° =O.20J.Thus, it is the combination
of factors that makes accurate estimation of long-run elasticities very
difficult: First, the regression estimates are computed from very short-run
changes; second, the dynamic stability of the estimates is nearly non-
stationary (i.e., the absolute value of at least one root is close to unity).
Again, errors in computing the tail of the distributed lag are cumulative
in estimating long-run effects.If, in fact, the system converged more
rapidly, such errors would be small, and more reliable inferences about
long-run scale and substitution effects could be made.
C. SUMMARY
Though the estimated structural coefficients, distributed lags and long-
run elasticities vary from industry to industry and a considerable range
of issues has been covered, the main results of our analysis of the individual
industries can be summarized.
i. Short-run properties of the model are very satisfactory. The estimates
and distributed lag properties confirm the existence of significant feed-
backs among the inputs. The fit and forecast properties of the model are
excellent.
ii. There are significant differences between the durable goods and
nondurable goods industries, with few intragroup differences present.
iii. The long-run elasticity estimates in some industries could not be
computed. However, we should underscore the fact that consistency of
the short- and long-run elasticities is a difficult test for any model to pass.
In most other comparable models, this vexing problem of consistency
has been simply assumed away.